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the subtraction that occurs in the titanium procedure-it 
is necessary to store a sign bit for all nonzero high-pass 
coefficients. These sign bits present sorm problems First. 
there is raw data laitiatiott the number of bits required to 
store the transformed data is greater than that required to 
store the original data. Second. sinoe modern computers 
store data in 8-bit etttinksv an actual implementation that 
takes (for example) 8-bit inputs must stone each 9-bit co 

in a data type 16 bits wide. thus consuming twice 
Introduction 

Integer wavelet transform: have what is termed djt'rmmt't 
an‘! aptmriai. Simply put. dynamic range atpansion 
means that the range over which watelet coetlicients can 
take their values is larger than that of the input domain. 
This usually requires that the numberot his required to 
hold the wavelet cte?'tcients is greater than the numter of 
bits required to hold the input data (fora discussion of dy 
nam'rc range expansion and its effa'tssee llll A common 
integer wavelet transform is the S-uttnsfortn [2]. which is, 
an integr version of ti: Haar wavelet transforrn?l‘. The 
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transform ennnds the domain by ?end rotates it by 45 
degrees This gives new high- and low-pass values a range 
twice that of the original domain. as measured along the 
sites it should be obvious that it the inputs to the non 
nonnaiized Haar transform are limizd to an integrdomain 
then the rang will alsocontain only integts Furthermore 
the mimberot positions occupied in the rangewill be equal 
to the number occupied in the dornairt with the range Ring 

in al ' e. 
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reconstructLt-anbetakent'rom H-andthetransformis 

W319 

M320 

M321 

comphe Iy reversible While this effectively eliminates dy 



Patent Application Publication Jan. 29, 2009 Sheet 8 0f 10 US 2009/0030671 A1 

FIG.8 

Proceedings of the Seventh IASTED Internnlional Conference 
401 COMPUTER GRAPHICS AND mActsc 

H namic range expansion [tom the low-pas coemcients. the 
40 range of high-pas eoe?kients I: still expanded 

M 

41 0 
403*’ 

[(2 0) (21m 2) may (a 4) (a s) (5.1) may 

Figure 3. Th KLZ'AB LU!‘ lot n = 3. showing amlumn M 

4 4M Hgure |. Domain and mg: of me -- -‘ ' Ham‘ “1 m mm)“ Enm’sm (A‘ B)‘ 411 
0 and S lnmsfomts. 

data the compression mic is up [0 25% worse. depend 
mg on the data and compression method user! Sinw TL 
Hau'r ws develnped to ?rst addres the pmblemol dynamic 
range expansion. \se feel these compression nlios are ac- 412 

405v‘! oepuNe. 

[ 2 Tnble-lnokup Haar *2‘1 3 
Figure l TLHaar transform proccsn 'l'hble-Lcnkup Hurt (11mm perform: a Hau-lilw trans 

form. replxlng the averaging and ditfereming steps with a 
single tabte lockup. TLHzrr uses a set of two 20 lockup 

In H! r “MM lmrfmm for “my images ???'el- tables. calledAB2HL and HLZAB. sat-h table contains 29" 
I bit perpbtel) rhlwvetvomes these problems ‘5 described. mm“ wm, my, may hang 2,, b“; WM“ "It “We, M 
We 9mm M WWW m "we when in W m mun bhscach containing: \nlr2.AB2l~IL tsuaed when M 
3mm’ WIN‘ we? 11* Tehbl-wkuv "w (W performing a forward msfonn. n um two n-Ull am 414 

n revel-Sink 0-bit to n-bll tnlrs‘torrn. Because it vague; A and B as indie“ and mum; , 2,, 5“ “ML 
407‘, Is amed-wtdm mom ru-tm ts‘parueuhny suited for WM‘ m, w, n w, m m NW "I", H W m, 

mm!“ mm“ ‘M "8 "I ‘["Wmm “'“h “Md” lower it hits are the low-pass value L. HLZAB it used 
“d3! chms- smh ‘5 (“gull "id", m graphics M when revenlng a tnnsl‘u'tn. similar!’r convening (H. L) to 
“u m “"3 MWWSN“ lw'wl’wm'fs (LUTS) (A. B). The transform process is illustrated in ?gure 2, 
called ABZHL and nuns. each of size 2"‘. These m 
blesrmkethe transform‘s nngequal to rhatotthe ‘ ‘‘ 
while peeservlng the coemcient v ' ‘ -‘ ' T rela- ‘ 2" Transform LUTS 5 

shi - tans . 
‘ ‘— ' r TI! HLIAB table ured in TLHaar is designed to mimic 

‘ -_ the we Nau tmnrfum by satisfying equivalent cunning 
age ses. with each a: containing Images or I pamtular _ _ _ _ 

type (bilewl. shaded the m. pbotogtwhr. m.) We then "Emmi" °“ ‘h’ “8"” “w” "W “?u” "‘d 
mkmwd ma op?mmd mm, and ‘he m‘rm low-pm: values within each respective m and cotumn of 416 
We recorded their execution time: and compressed the co- m’ "bk" 
emcientstheyproducedwithsoeml coders Ounestsindi- _ 

cmthnTLHaartsuplo-Hqdasenbanthe‘ ' I 1L1|9r|5|9?= "t5"! (5) F217 
puniculmy when nan-donning chu in large chunks. For y _ ‘ ‘ _ 

ditathathawxkvpedgzewchnsbilevellimmand [ "'LSLcaLSL, (6) compmer geremed mug-s. coemcierls permuted by ‘IL- For the transform table lobe reversible ttere Int-BI be a lzt 

Hm: compress term‘ than Scar-storm Foronrr type of mapping between entries in lit two tables. We ttetetole 419 

4204 136 



Patent Application Publication Jan. 29, 2009 Sheet 9 0f 10 US 2009/0030671 A1 

FIG.9 

@ 
Combine body paragraph and 

numerical formula 

i 
Test body paragraph type 13302 

l 
Combine separated body paragraph 13303 

l 
Rearrange body paragraph —~$3()4 

i 
Transform rearranged text 

paragraph into XML/HTML ?le 3305 

am 

‘S301 



Patent Application Publication Jan. 29, 2009 Sheet 10 0f 10 US 2009/0030671 A1 

FIG.1O 

@ 
Separate source language sentence and 8401 

word from source language XML/HTML ?le 

Analyze morpheme for each sentence and ‘S402 
generate source language syntactic tree 

Generate and translate target ‘5403 
language syntactic tree 

l, 
Generate target language sentence 1-3404 



US 2009/0030671 A1 

MACHINE TRANSLATION METHOD FOR 
PDF FILE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims priority to and the bene?t of 
Korean Patent Application No. 10-2007-0075581 ?led in the 
Korean Intellectual Property O?ice on Jul. 27, 2007, the 
entire contents of Which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] (a) Field of the Invention 
[0003] The present invention relates to a machine transla 
tion method. More particularly, the present invention relates 
to a method for automatically translating a portable document 
format (PDF) ?le. 
[0004] (b) Description of the Related Art 
[0005] When a PDF ?le is automatically translation and the 
PDF ?le is transformed into text for translation in the con 
ventional case, text is frequently divided from non-text such 
as ?gures, tables, and footnote. As a result, the translation unit 
to be translated is not preserved When attempting to translate 
the PDF ?le and a text error occurs in the source, and hence 
translation quality of the machine translation device is Wors 
ened. 
[0006] Also, When a source language ?le using vocabulary 
and syntactic structures speci?ed for a predetermined techni 
cal ?eld is translated, the translation is performed by using 
translation knowledge and transformation patterns corre 
sponding to a general domain, and hence the translation qual 
ity is degraded because of an error of selecting target lan 
guage vocabulary. Particularly, scienti?c papers have rapidly 
increased in various specialiZed ?elds over the entire World, 
and neWly combined professional ?elds have also been gen 
erated according to interdisciplinary fusion, but there is no 
professional machine translation devices for engineering 
transactions for solving the lack of understanding on the 
engineering transactions that occurs because of language bar 
riers betWeen different languages such as betWeen Korean 
and English. Therefore, the conventional machine translation 
devices fail to re?ect the proper linguistic characteristics of 
the scienti?c papers during translation to thus cause loW 
translation rate and translation quality. 
[0007] The above information disclosed in this Back 
ground section is only for enhancement of understanding of 
the background of the invention and therefore it may contain 
information that does not form the prior art that is already 
knoWn in this country to a person of ordinary skill in the art. 

SUMMARY OF THE INVENTION 

[0008] The present invention has been made in an effort to 
provide a machine translation method for reducing a transla 
tion error caused by a contextual division phenomenon of text 
during translating a source language PDF ?le, and re?ecting 
the proper linguistic characteristics of the technical ?eld cor 
responding to the source language PDF ?le. 
[0009] In one aspect of the present invention, a machine 
translating method for a source language PDF ?le in a 
machine translation device includes extracting source lan 
guage text from the source language PDF ?le, restoring the 
source language text by combining a contextually divided 
body paragraph in the source language text, and translating 
the restored source language text into target language text. 
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[0010] In another aspect of the present invention, a method 
for mechanically translating a source language PDF ?le in a 
machine translation device includes: transforming the source 
language PDF ?le into an image by using print information of 
the source language PDF ?le; extracting the ?rst source lan 
guage text from the resulting image; extracting the second 
source language text from text information of the source 
language PDF ?le When the source language PDF ?le is an 
electronic document text ?le; comparing the ?rst source lan 
guage text and the second source language text and correcting 
the ?rst source language text When the source language PDF 
?le is an electronic document text ?le; and translating the ?rst 
source language text into target language text. 
[0011] In another aspect of the present invention, a method 
for mechanically translating a source language PDF ?le in a 
machine translation device includes: extracting source lan 
guage text and non-text from the source language PDF ?le; 
restoring the source language text by combining a contextu 
ally separated paragraph from among the source language 
text; generating a source language markup language ?le by 
rearranging the restored source language text and the non-text 
based on the contextual How of the source language PDF ?le; 
and generating a target language markup language ?le by 
translating the restored source language text into target lan 
guage text. 
[0012] According to the exemplary embodiments of the 
present invention, When translation is performed by using 
translation knoWledge and transformation patterns speci?ed 
for satisfying the technical domain of the source language 
PDF ?le to be translated, more accurate translation is alloW 
able since ambiguity of morpheme parts of speech, ambiguity 
of syntactic rules, ambiguity of selecting target language 
Words, and ambiguity of sentence pattern/transformation pat 
terns are not occured. 

[0013] Also, errors that may be generated during the text 
extraction process can be reduced since text extraction 
through image transformation and text extraction through text 
information are performed, and text correction is then per 
formed during the text extraction process for translation. 
[0014] Further, in order to prevent the dif?culty of transla 
tion caused by division of sentences by ?gures, tables, 
numerical formulas, footnotes, prefaces, and postfaces When 
extracting text and making the sentence for the purpose of 
translation, a complete sentence is generated by combining 
the divided paragraphs through paragraph analysis, thereby 
preventing failure of translation because of incomplete sen 
tences. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a con?guration diagram for a machine 
translation device according to an exemplary embodiment of 
the present invention. 
[0016] FIG. 2 is a con?guration diagram for a text extractor 
according to an exemplary embodiment of the present inven 
tion. 
[0017] FIG. 3 is a con?guration diagram for a paragraph 
restorer according to an exemplary embodiment of the 
present invention. 
[0018] FIG. 4 is a translator according to an exemplary 
embodiment of the present invention. 
[0019] FIG. 5 is a ?oWchart for a machine translation 
method according to an exemplary embodiment of the present 
invention. 
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[0020] FIG. 6 is a ?owchart of a method for extracting text, 
non-text, and text-related information from a source language 
PDF ?le according to an exemplary embodiment of the 
present invention. 
[0021] FIG. 7 is a case for classifying text paragraphs from 
the ?rst page of a source language PDF ?le that is a scienti?c 
paper according to an exemplary embodiment of the present 
invention. 
[0022] FIG. 8 is a case for classifying text paragraphs from 
the second page of a source language PDF ?le that is a 
scienti?c paper according to an exemplary embodiment of the 
present invention. 
[0023] FIG. 9 is a ?owchart for generating a source lan 
guage XML/ HTML ?le according to an exemplary embodi 
ment of the present invention. 
[0024] FIG. 10 is a ?owchart for a translation process 
according to an exemplary embodiment of the present inven 
tion. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0025] In the following detailed description, only certain 
exemplary embodiments of the present invention have been 
shown and described, simply by way of illustration. As those 
skilled in the art would realiZe, the described embodiments 
may be modi?ed in various different ways, all without depart 
ing from the spirit or scope of the present invention. Accord 
ingly, the drawings and description are to be regarded as 
illustrative in nature and not restrictive. Like reference 
numerals designate like elements throughout the speci?ca 
tion. 
[0026] Throughout this speci?cation and the claims which 
follow, unless explicitly described to the contrary, the word 
“comprising” and variations such as “comprises” will be 
understood to imply the inclusion of stated elements but not 
the exclusion of any other elements. 
[0027] Also, the terms of a unit, a device, and a module in 
the present speci?cation represent a unit for processing a 
predetermined function or operation, which can be realiZed 
by hardware, software, or a combination of hardware and 
software. 
[0028] Referring to FIG. 1 to FIG. 4, a machine translation 
device according to an exemplary embodiment of the present 
invention will now be described. 
[0029] In the exemplary embodiment of the present inven 
tion, the source language portable document format (PDF) 
?le to be translated will be exempli?ed as a technical trans 
action ?le, and the embodiment of the present invention is 
applicable to other types of PDF ?les. 
[0030] FIG. 1 is a con?guration diagram for a machine 
translation device 100 according to an exemplary embodi 
ment of the present invention. 
[0031] Referring to FIG. 1, the machine translation device 
100 includes a text extractor 110, a paragraph restorer 120, an 
XML/HTML processor 130, a translator 140, and a PDF ?le 
transformer 150. 
[0032] When receiving a source language PDF ?le, the text 
extractor 1 1 0 extracts source language text and non-text of the 
corresponding source language PDF ?le for each page. Here, 
the non-text represents a ?gure, a numerical formula, and a 
table. The text extractor 110 extracts text-related information 
including source language text and non-text position infor 
mation, and font information including character font and 
font siZe corresponding to the source language text. Here, the 
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position information represents information that includes 
orders of source language text and absolute positions in the 
page. 

[0033] Also, the text extractor 110 classi?es text para 
graphs included in the page based on the text-related infor 
mation for each page, and structures position information of 
respective text paragraphs and text paragraph information 
including the font and siZe, and then outputs structured infor 
mation. 

[0034] The paragraph restorer 120 receives classi?ed text 
paragraphs and text paragraph information from the text 
extractor 110, combines and restores text paragraphs that are 
contextually one but are physically divided so as to generate 
accurate paragraphs, and combines the text paragraphs 
according to the contextual ?ow of the source language PDF 
?le to generate a source language XML/HTML (extensible 
Markup Language/HyperText Markup Language) ?le. The 
text paragraphs that are extracted for translation are rear 
ranged and transformed into the source language XML/ 
HTML ?le since source language text can be translated while 
maintaining the document format of the source language PDF 
?le in the case of transforming the source language PDF ?le 
into the source language XML/ HTML ?le and then translat 
ing the same. 

[0035] The XML/HTML processor 130 divides the source 
language text to be translated from the tag of the source 
language XML/HTML ?le generated by the paragraph 
restorer 120 and outputs the source language text to the trans 
lator 140, and receives target language text that is the trans 
lated result of the source language text from the translator 
140. Also, the XML/HTML processor 130 having received 
the target language text inserts the target language text into 
the tag of the XML/HTML ?le other than source language 
text to generate a target language XML/HTML ?le. 

[0036] The translator 140 translates the input source lan 
guage text into target language text by using translation 
knowledge and an engine speci?ed for the technical domain 
characteristic of the source language PDF ?le. For example, 
when the input source language PDF ?le has a technical 
transaction format, the translator 140 translates the corre 
sponding ?le by using technical terms and sentence pattern/ 
transformation pattern used for the technical transaction 
domain including the corresponding source language PDF 
?le. 

[0037] The PDF ?le transformer 150 receives the target 
language XML/ HTML ?le from the XML/ HTML processor 
130, transforms it into a target language PDF ?le, and then 
outputs the transformed ?le. 
[0038] FIG. 2 is a con?guration diagram for a text extractor 
110 according to an exemplary embodiment of the present 
invention. 

[0039] Referring to FIG. 2, the text extractor 110 includes 
an image transformer 111, a character recognizer 112, a text 
?lter 114, a corrector 113, and a paragraph analyZer 115. 
[0040] The image transformer 111 transforms the source 
language PDF ?le into an image for each page by using print 
information of the PDF code included in the source language 
PDF ?le. 

[0041] The character recognizer 112 recogniZes and 
extracts the source language text, ?gures, tables, and numeri 
cal formulas for each page transformed by the image trans 
former 111, and extracts position information of the source 
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language text and non-text, and text-related information 
including the character font and siZe corresponding to the 
source language text. 
[0042] The text ?lter 114 determines whether the input 
source language PDF ?le is a text PDF ?le having text infor 
mation, and extracts source language text and corresponding 
position information for each page of the corresponding ?le 
when the input source language PDF ?le is a text PDF ?le. 
Here, the PDF ?le is classi?ed as two types depending on 
whether the PDF code includes character information on the 
text, and it is called a text PDF ?le when the PDF code 
includes character information on the text and it is called an 
image PDF ?le in another case. 
[0043] When the input source language PDF ?le is a text 
PDF ?le, the corrector 113 compares the source language text 
recogniZed by the character recognizer 112 and the source 
language text extracted by the text ?lter 114 according to 
position information of the source language text included in 
the text-related information, and outputs source language text 
in which a character recognition error or a character repetition 
error is corrected. 

[0044] The paragraph analyZer 115 classi?es text para 
graphs included in the pages for respective pages based on the 
position information of the source language text and non-text, 
and the character font and siZe corresponding to the source 
language text, structures text paragraph classi?cation infor 
mation including position information of the respective text 
paragraphs, font, and siZe, and then outputs the structured 
results. 
[0045] FIG. 3 is a con?guration diagram for a paragraph 
restorer 120 according to an exemplary embodiment of the 
present invention. 
[0046] Referring to FIG. 3, the paragraph restorer 120 
includes a paragraph combiner 121, a paragraph arranger 
122, and a document transformer 123. 
[0047] The paragraph combiner 121 combines the text 
paragraphs that are contextually a single text paragraph and 
are physically divided by the ?gures, tables, numerical for 
mulas, captions, footnotes, prefaces, and postfaces into a 
plurality of pieces in the source language PDF ?le from 
among the source language text paragraph extracted by the 
text extractor 1 1 0 into a single paragraph, and then outputs the 
combined paragraph. 
[0048] The paragraph arranger 122 rearranges the text 
paragraphs by using position information on the respective 
text paragraphs and the combined text paragraph. Here, the 
position information used for rearranging the combined text 
paragraph can be acquired from position information of the 
?rst text paragraph of the corresponding combined text para 
graph. 
[0049] The document transformer 123 transforms the text 
paragraph rearranged by the paragraph arranger 122 into a 
source language XML/HTML ?le that has the same contex 
tual ?ow and a similar structure format as the source language 
PDF ?le. 
[0050] FIG. 4 is a translator 140 according to an exemplary 
embodiment of the present invention. 
[0051] Referring to FIG. 4, the translator 140 includes a 
grammar database (DB) 141, a domain DB 142, a preproces 
sor 143, a structure analyZer 144, a target language trans 
former 145, and a generator 146. 
[0052] The grammar DB 141 stores source language analy 
sis rules including a morpheme analysis dictionary corre 
sponding to the source language, morpheme analysis knowl 
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edge, morpheme part of speech selection knowledge, a 
sentence division syntactic pattern, syntax grammar rule 
knowledge, and syntactic structure tree selection knowledge. 
[0053] The domain DB 142 stores translation knowledge 
speci?ed for the technical domain corresponding to the 
source language PDF ?le. For example, when the source 
language PDF ?le is a technical transaction, translation 
knowledge stored in the domain DB 142 can be generated by 
extracting technical terms and sentence pattern/transforma 
tion patterns from a plurality of transaction documents cor 
responding to the technical ?eld to which the corresponding 
technical transaction belongs, and selecting analysis informa 
tion, target language equivalent vocabulary, and pattern 
knowledge. Therefore, the translator 140 performs transla 
tion by using the translation knowledge and substantially 
reduces ambiguity of morpheme parts of speech, ambiguity 
of syntactic rules, ambiguity of selecting target language 
equivalents, and ambiguity of sentence pattern/transforma 
tion patterns, thereby allowing better translation. 
[0054] The preprocessor 143 receives source language text 
divided from the tag of the source language XML/ HTML ?le, 
and extracts sentences and words therefrom. 
[0055] The structure analyZer 144 selects the optimiZed 
morpheme parts of speech corresponding to each word for the 
respective sentences extracted from the preprocessor 143 by 
using a morpheme analysis dictionary stored in the grammar 
DB 141, and generates a source language syntactic tree cor 
responding to the structure relationship of the corresponding 
source language sentence based on the morpheme parts of 
speech selected for each word. 
[0056] The target language transformer 145 transforms the 
source language syntactic tree generated by the structure 
analyZer 144 into a target language syntactic tree based on the 
translation knowledge stored in the domain DB 142, and 
transforms the respective nodes of the source language syn 
tactic tree, that is, source language vocabulary corresponding 
to each word, into target language vocabulary that meaning 
fully corresponds thereto. 
[0057] The generator 146 generates and outputs a target 
language sentence based on the target language syntactic tree 
and target language vocabulary generated by the target lan 
guage transformer 145. 
[0058] Referring to FIG. 5 to FIG. 12, a machine translation 
method according to an exemplary embodiment of the present 
invention will now be described. 
[0059] FIG. 5 is a ?owchart for a machine translation 
method according to an exemplary embodiment of the present 
invention. 
[0060] Referring to FIG. 5, when receiving a source lan 
guage PDF ?le, the text extractor 110 extracts source lan 
guage text, non-text, and text-related information (including 
text position information, and character font and siZe) from 
the source language PDF ?le (S101). 
[0061] The paragraph restorer 120 combines and restores 
the contextually is divided source language text based on the 
text-related information, rearranges the restored source lan 
guage text together with non-text according to the contextual 
?ow of the source language PDF ?le, and thereby generates a 
source language XML/HTML ?le (S102). 
[0062] The XML/ HTML processor 130 divides source lan 
guage text from the tag of the generated source language 
XML/HTML ?le and outputs the source language text, and 
the translator 140 translates corresponding source language 
text (S103). Here, the translator 140 uses translation knowl 
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edge and a translation engine speci?ed for the technical ?eld 
that corresponds to the source language PDF ?le that is input 
so as to translate the source language text. 

[0063] The translated target language text is inserted into 
the tag of the XML/HTML ?le through the XML/HTML 
processor 130 other than the source language text (S104), and 
the PDF ?le transformer 150 transforms the corresponding 
target language XML/HTML ?le into a target language PDF 
?le (S105). 
[0064] A method for extracting source language text, non 
text, and text-related information from the source language 
PDF ?le in the step of S101 Will noW be described referring to 
FIG. 6. 
[0065] FIG. 6 is a ?owchart of a method for extracting text, 
non-text, and text-related information from a source language 
PDF ?le according to an exemplary embodiment of the 
present invention. 
[0066] Referring to FIG. 6, the text extractor 110 trans 
forms the source language PDF ?le into an image for each 
page by using print information of the source language PDF 
?le (S201). 
[0067] The text extractor 110 divides text that is a string 
including source language alphabets, ?gures, tables, and 
numerical formulas from the image of the source language 
PDF ?le, and extracts source language text and non-text 
therefrom. Also, the text extractor 110 generates text-related 
information by extracting the position, character font, and 
siZe of the recogniZed target (S202). Here, When the text 
extractor 110 extracts the non-text according to the character 
recognition method, the ?gure and the table are displayed at a 
predetermined region in the page. That is, the region of the 
?gure is generated as an image ?le and is identi?ed by posi 
tion information of the ?gure region, and the table is extracted 
as a table con?guration such as the XML or HTML format. 

[0068] Further, the text extractor 110 classi?es formula 
signs (e.g., +, —, /, and I) in the source language text, charac 
ters (e.g., number characters and Latin characters) other than 
the alphabets, and paragraphs in Which the number of loWer 
and higher subscripts is greater than or equal to 0.7 times the 
number of the Whole characters in the paragraph and the last 
string is a numerical formula expression string such as “(l)” 
or “(2)” as numerical formulas, and classi?es the region as 
non-text by storing the region as an image in a like manner of 
the ?gure. When the formula is classi?ed as non-text, the 
draWback of inaccurately recogniZing the characters given in 
the numerical formula in the case of identifying the numerical 
formula as a text string, and the problem of failure of trans 
lation or mistranslation When the inaccurately recogniZed 
string is combined With another text paragraph and is then 
translated, are prevented. 
[0069] The text extractor 110 determines Whether the 
source language PDF ?le is a text PDF ?le (S203), performs 
a text ?ltering process by using text information for each page 
of the source language PDF ?le in the case of the text PDF ?le, 
and extracts source language text caused by text information 
and position information of corresponding source language 
text (S204). 
[0070] When the input source language PDF ?le is a text 
PDF ?le, the text extractor 110 compares the source language 
text extracted through image transformation and the source 
language text extracted through text ?ltering, and outputs 
corrected source language text (S205). That is, the text extrac 
tor 110 compares the orders and the absolute positions (in the 
page) of the source language text extracted through image 
transformation and the source language text extracted 
through text ?ltering, and corrects the same When ?nding 
different characters. 
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[0071] In this instance, the text extractor 110 selects the 
source language text that is extracted through image transfor 
mation in the case of character repetition that is the represen 
tative error of the PDF text ?ltering method, and selects the 
source language text that is extracted through text ?ltering in 
other cases, and then corrects the source language text. Here, 
the character repetition of the PDF text ?ltering method 
means that individual characters of a speci?c Word “system” 
is repeatedly extracted as “ssyysstteemm”, and this kind of 
error repeatedly extracts the same character as it mistakenly 
detects the position of a speci?c character and is frequently 
generated in a Word that requires bold-type printing. 
[0072] When the input source language PDF ?le is a text 
PDF ?le, the text extractor 110 uses the corrected source 
language text and corresponding text-related information to 
identify the source language text as a text paragraph for each 
page, classi?es the text paragraph as a preface, a postface, a 
footnote, a body paragraph, a ?gure, and a table caption, 
structures position information of the text paragraph and text 
paragraph classi?cation information including character font 
and siZe, and then outputs classi?ed results (S206). 
[0073] When the input source language PDF ?le has no text 
information, the correction steps S204 and S205 are omitted, 
and the structuring process is performed by using the source 
language text extracted through image transformation, non 
text, and text-related information. 
[0074] Next, a method for classifying the text paragraphs of 
the source language PDF ?le that is input in the step S206 Will 
noW be described referring to FIG. 7 and FIG. 8. 
[0075] FIG. 7 and FIG. 8 are cases for classifying text 
paragraphs from the ?rst and second pages of a source lan 
guage PDF ?le that is a scienti?c paper, according to an 
exemplary embodiment of the present invention. 
[0076] The text extractor 110 uses a string font, siZe, style, 
right and left spaces, and arrangement method on the docu 
ment that are displayed on the respective lines on the corre 
sponding pages of the source language PDF ?le so as to 
classify the source language text paragraphs according to 
categories. The text extractor 110 classi?es the source lan 
guage text paragraphs into a body paragraph and a non-body 
paragraph based on the above-noted information. Here, the 
non-body paragraph represents a preface, a postface, a foot 
note, and captions of ?gures and tables, and the body para 
graph represents paragraphs of all text other than the non 
body paragraph from among the source language text 
paragraphs including a paper title, a section title, a subsection 
title, and general paragraphs. 
[0077] In order to classify the text paragraphs into the body 
paragraph and the non-body paragraph, the text extractor 110 
groups the same types of lines to combine into a single text 
paragraph based on information including character font and 
siZe corresponding to each line of the source language PDF 
?le, arrangement method, and top and bottom spaces. The 
text extractor 110 classi?es the preface, postface, footnote, 
and captions from the grouped text paragraph, and classi?es 
other text paragraphs into the body paragraph. 
[0078] In order to extract the text paragraph that corre 
sponds to the preface and the postface, the text extractor 110 
extracts an upper text paragraph and a loWer text paragraph 
deviating from the range of the page layout. That is, the upper 
text paragraph deviating from the page layout is a preface, and 
the loWer text paragraph is a postface. Referring to FIG. 7 and 
FIG. 8 as examples, the prefaces are the 301 and 401 text 
paragraphs, and the postfaces are the 322 and 420 text para 
graphs. Here, the page layout is variable by the types of the 
source language PDF ?le. 



US 2009/0030671 A1 

[0079] Also, the text extractor 1 1 0 is provided at the bottom 
in the page that is identi?ed by a random line on the postface 
of each page, classi?es the text paragraph having a string start 
character as a footnote, and referring to FIG. 7 and FIG. 8, the 
314 text paragraph is the footnote. 
[0080] Also, the text extractor 110 classi?es the starting 
string for designating the ?gure and the table as a caption of 
the ?gure and the table by using the text paragraph above or 
beloW the ?gure and the table. When the source language is 
English for example, the captions of the ?gure and the table 
represent the text paragraphs starting With the strings such as 
“Figure”, “Fig”, “Table”, “Tbl.”, and “Figure:”. In FIG. 8, 
the ?gure captions are text paragraphs 404, 406, and 411. 
[0081] In FIG. 7 and FIG. 8, the text paragraph 321 ofFIG. 
7 and the text paragraph 402 of FIG. 8 are contextually a 
single paragraph but are divided by the non-body paragraph, 
the text paragraph 321 of FIG. 7 is divided by the text para 
graph 322, and the text paragraph 402 of FIG. 8 is divided by 
the text paragraph 401. Therefore, the last sentence “While 
this effectively eliminates dy-” is not ?nished as a complete 
sentence in the text paragraph 321, and the start sentence 
“namic range expansion is still expanded.” is not a complete 
sentence in the text paragraph 402. Also, the text paragraphs 
409 and 412 of FIG. 8 are contextually a single paragraph but 
are divided by the FIG. 410 and the ?gure caption 411, and the 
last sentence of the text paragraph 409 and the ?rst sentence 
of the text paragraph 412 are not complete sentences. When 
the contextually one sentence is divided and extracted by the 
non-body paragraph, accurate analysis in the subsequent 
translation process is dif?cult and mistranslation occurs. 

[0082] Next, a method for combining text in the step S102 
of FIG. 5, rearranging the combined text together With non 
text, and generating a source language XML/ HTML ?le Will 
noW be described With reference to FIG. 7 to FIG. 9. 

[0083] FIG. 9 is a ?owchart for generating a source lan 
guage XML/HTML ?le by combining and rearranging con 
textually separated text paragraphs according to an exem 
plary embodiment of the present invention. 
[0084] Referring to FIG. 9, the paragraph restorer 120 con 
nects the extracted numerical formula and the previous body 
paragraph to thus extend the body paragraph so that the body 
paragraph may include a numerical formula When the 
numerical formula is provided in the source language PDF 
?le (S301). For example, the numerical formulas 312 and 313 
of FIG. 7 are combined With the body paragraph 311. Also, 
the numerical formulas 316 and 317 of FIG. 7 are combined 
With the body paragraph 3 15, and the numerical formulas 417 
and 418 of FIG. 8 are combined With the body paragraph 416. 
[0085] The paragraph restorer 120 analyZes the body para 
graphs to determine Whether the body paragraphs are contex 
tually complete paragraphs (S302). The process of the step 
S302 is not applied to the non-text including ?gures, numeri 
cal formulas, and tables, and the text paragraph excluding the 
body paragraph, and the non-text and the text paragraph are 
omitted from the order of connecting the text paragraphs. For 
example, the next paragraph of the body paragraph 311 com 
bined With the numerical formulas 312 and 313 are the body 
paragraph 315 combined With the numerical formulas 316 
and 317 other than the footnote 314. 
[0086] In order to determine Whether the body paragraph is 
contextually complete, the paragraph restorer 120 uses font 
information including character font, font siZe, and font style 
of the body paragraph, and paragraph information including 
text arrangement method and top/bottom/right/left spaces. 
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That is, When one of the character font, siZe, style, and text 
arrangement of the previous body paragraph and the next 
body paragraph is different, the paragraph restorer 120 deter 
mines that the corresponding body paragraph is contextually 
complete. For example, the paragraph restorer 120 deter 
mines that the corresponding body paragraph is contextually 
complete since the character font and siZe of the body para 
graph 302 of FIG. 7 are different from those of the bottom 
body paragraph 303, and the character font, siZe, style, and 
arrangement of the body paragraph 306 are different from 
those of the previous body paragraph 304. Also, the body 
paragraphs 302,303, 304,306,307, 308,309,and310 ofFIG. 
7 and the body paragraphs 413 and 415 of FIG. 8 can be 
determined to be contextually complete. 
[0087] Regarding the body paragraph that does not satisfy 
the above-described condition, the paragraph restorer 120 
detects the start and end information of the respective body 
paragraphs through a paragraph test, and determines Whether 
it is a divided body paragraph. 
[0088] The reference condition for determining the para 
graph start and the paragraph end by the paragraph restorer 
120 is as folloWs. 

[0089] <paragraph start> 
[0090] Start A: a paragraph in Which the ?rst Word starts 
With a capital alphabet. 
[0091] Start B: a paragraph in Which the ?rst Word is an 
itemiZed symbol. 
[0092] Start C: all paragraphs other than StartA and Start B. 
[0093] <paragraph end> 
[0094] EndA: a paragraph in Which the last Word ends With 
a period “.”, colon . , question mark “7”, exclamation mark 
“I”, left quotation mark “’”’ or left parentheses “)” or “ ” 

[0095] End B: a paragraph in Which the last part ends With 
a numerical formula. 

[0096] End C: all paragraphs other than End A and End B. 
[0097] For example, in FIG. 7, the body paragraph 311 
combined With the numerical formulas 312 and 313 has 
<Start A, End B>, the body paragraph 315 combined With the 
numerical formulas 316 and 317 has <Start C, End B>, the 
body paragraph 318 has <Start C, EndA>, the body paragraph 
319 has <Start A, EndA>, the body paragraph 320 has <Start 
A, EndA>, and the body paragraph 321 has <Start A, End C>. 
Also, in FIG. 8, the body paragraph 402 can be expressed as 
<Start C, End A>, the body paragraph 407 is given as <Start 
A, End A>, the body paragraph 409 is expressed as <Start A, 
End C>, the body paragraph 413 is expressed as <Start C, End 
A>, the body paragraph 414 is expressed as <Start A, EndA>, 
the body paragraph 416 combined With the numerical formu 
las 417 and 418 is expressed as <Start A, End B>, and the 
body paragraph 419 is expressed as <Start A, End C>. 
[0098] As described above, When the start and end infor 
mation of the respective body paragraphs is determined, the 
paragraph restorer 120 uses the information to estimate the 
divided body paragraph. That is, the body paragraph that is 
not expressed as <Start A, End A> and <Start B, End A> 
according to the paragraph test result becomes a candidate of 
the divided paragraph. 
[0099] Referring to FIG. 9, When it is determined that the 
body paragraph is not contextually complete, the paragraph 
restorer 120 combines the corresponding body paragraph 
according to the next reference (303). 
[0100] First, the body paragraph With Start C is uncondi 
tionally combined With the previous body paragraph. The 
body paragraph other than <Start B, End C> is combined With 
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the next body paragraph when the body paragraph is not Start 
B. For example, in FIG. 7, the combination paragraphs <311, 
312, 313> are combined with the combination paragraphs 
<315, 316, 317> and are then combined with the body para 
graph 318 to generate new combination paragraphs <311, 
312, 313, 315, 317, 318>. Also, the body paragraph 321 and 
the body paragraph 402 of FIG. 7 and FIG. 8 are combined to 
generate a new combination paragraph <321, 402>, and the 
body paragraph 409 and the body paragraph 412 of FIG. 8 are 
combined to generate a new combination paragraph <409, 
412>. 
[0101] When the divided body paragraphs are combined as 
described above, the paragraph restorer 120 rearranges the 
text paragraph (including the combination paragraph) except 
the preface, postface, and footnote, and the non-text accord 
ing to the position information based on the contextual order 
of the source language PDF ?le (S304). 
[0102] In this instance, in the case of combination para 
graphs, their positions are determined during rearrangement 
according to the start position of the ?rst paragraph in the 
combination paragraphs. For example, the order of the body 
paragraphs of FIG. 7 and FIG. 8 is 302, 303, 304, 305, 306, 
307, 308, 309, 310, <311, 312, 313, 315, 316, 317, 318>, 319, 
320, <321,402>, 403, 404, 405, 406, 407, <409, 412>, 410, 
411, 413, 414, 415, <416, 417, 418>, 419. In this instance, 
differing from the input source language PDF ?le, the FIG. 
410 and the caption 411 provided between the combination 
paragraph <409, 412> of FIG. 8 are moved behind the com 
bination paragraph <409, 412> because the body paragraph 
409 that is the ?rst paragraph is provided before the FIG. 410 
and the caption 411. 
[0103] The positions of the preface and the postface are 
determined according to the document layout, and the foot 
note is moved to the last part so that there may be no in?uence 
when the page is changed after the source language is trans 
lated into the target language. 
[0104] Referring to FIG. 9, when rearrangement of the text 
and non-text is ?nished, the paragraph restorer 120 expresses 
the arranged text paragraphs as XML/HTML tags together 
with the character font and siZe corresponding to each text 
paragraph, style, arrangement, and relative distance informa 
tion of the previous text paragraph, and transforms the same 
into a source language XML/HTML ?le so that it may be 
similar to the source language PDF ?le to which a layout is 
input (S305). 
[0105] Next, a method for translating the source language 
XML/HTML ?le, and generating a target language XML/ 
HTML ?le and target language PDF ?le in the steps S103 to 
S105 of FIG. 5, will now be described referring to FIG. 10. 
[0106] FIG. 10 is a ?owchart for a translation process 
according to an exemplary embodiment of the present inven 
tion. 
[0107] Referring to FIG. 10, the XML/HTML processor 
130 divides source language text from tag information of the 
source language XML/HTML ?le, and outputs the source 
language text to the translator 140. 
[0108] The translator 140 separates a sentence and a word 
token from the input source language text (S401), and clas 
si?es the separated token into a symbol, numerical formula, 
and word. Also, when the sentence that is separated from the 
source language text is separated by a colon “z” and the 
sentence is incomplete, the sentence is completely restored. 
Referring to FIG. 7 as an example, the last sentence “The 
Haar transformation is de?ned by:” of the text paragraph 311 
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is restored as the sentence “The Haar transformation is 
de?ned by the equations:” since the target language of the 
preposition “by” is omitted and the target language is a 
numerical formula of the next sentence. 

[0109] The translator 140 generates a source language syn 
tactic tree through morpheme analysis for each sentence 
(S402). For this purpose, the translator 140 analyZes the mor 
pheme by using a morpheme analysis dictionary and mor 
pheme analysis knowledge for each sentence, and performs a 
tagging process for ?nding the part of speech that is contex 
tually the most suitable for the input sentence from among the 
parts of speech that are allocated to the morpheme. In the 
exemplary embodiment of the present invention, the mor 
pheme part of speech tagging process can be performed by 
using a lexicaliZed n-gram tagging probability model. The 
translator 140 also evaluates problems of unknown words, 
errors of spelling, and errors of word spacing while perform 
ing morpheme analysis. 
[0110] When the morpheme analysis is ?nished, the trans 
lator 140 parses the syntactic structure of the input sentence 
and generates a source language syntactic tree by using the 
sentence pattern and the syntactic rule of the source language 
based on the morpheme part of speech tagging result. The 
translator 140 solves the ambiguity by using the probability 
and knowledge-based module of each problem when a prob 
lem such as parallel construction or prepositional phase 
attachment occurs. Also, when the sentence is long or has a 
parsing structure having a length that is greater than a prede 
termined length, the sentence is divided according to a sen 
tence division syntax pattern, the syntactic structure is parsed 
for each divided simple sentence, and corresponding results 
are combined to thus parse the long syntactic structure and 
generate a source language syntactic tree. 
[0111] When the source language syntactic tree is gener 
ated, the translator 140 generates a target language syntactic 
tree to satisfy the context of the target language to be trans 
lated, and transforms the source language vocabulary that 
corresponds to each node (word) of the source language syn 
tactic tree into meaningfully corresponding target language 
vocabulary (S403). 
[0112] For this purpose, the translator 140 performs a struc 
ture transformation process on the source language syntactic 
tree by using a transformation pattern of the technical ?eld 
that corresponds to the input source language PDF ?le, and 
thereby generates a target language syntactic tree. The struc 
ture transformation is performed for each sentence, para 
graph, and phrase, and a transformation pattern that is the 
most optimally matched with the technical ?eld correspond 
ing to the input source language PDF ?le is selected for the 
transformation pattern used in this case. When the source 
language syntactic tree is transformed into the target lan 
guage syntactic tree, the translator 140 translates the source 
language vocabulary into target language vocabulary by 
using a translation dictionary. In this process, the translator 
140 solves the ambiguity (i.e., the ambiguity of selecting 
target language vocabulary for the source language vocabu 
lary having multiple meanings) on target language word 
selection that may occur during the vocabulary transforma 
tion process by using a translation dictionary that is speci?c to 
the technical ?eld that corresponds to the input source lan 
guage PDF ?le. 

[0113] When the target language syntactic tree is gener 
ated, the translator 140 arranges the transformed target lan 
guage vocabulary based on the target language syntactic tree 
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according to the order of target language Words, and gener 
ates and outputs the target language sentence (S404). 
[0114] When the sentences of the source language XML/ 
HTML ?le are translated into the corresponding target lan 
guage sentences, the XML/HTML processor 130 includes the 
target language sentence that is generated by translating the 
corresponding source language sentence other than the 
source language sentence into the tag information to generate 
a target language XML/HTML ?le. Finally, the generated 
target language XML/ HTML ?le is transformed into the tar 
get language PDF ?le by the PDF ?le transformer 150, and is 
then provided. 
[0115] As described, in the exemplary embodiment of the 
present invention, text correction for translation is performed 
by using the results of the text extraction through image 
transformation and the text extraction through text ?ltering in 
the text extraction process, and hence errors that may occur 
during the text extraction process are reduced. 
[0116] Also, When the text is extracted and the sentence is 
con?gured for translation, in order to prevent the case in 
Which translation is dif?cult since the sentence is separated by 
a ?gure, table, numerical formula, footnote, preface, or post 
face, the complete sentence is generated by combining the 
separated paragraphs through paragraph analysis to thus pre 
vent no performance of translation because of an incomplete 
sentence. 

[0117] When the translation is performed by using transla 
tion knowledge and a transformation pattern speci?ed for the 
technical ?eld that corresponds to the source language PDF 
?le to be translated, more accurate translation is alloWable 
since ambiguity of morpheme parts of speech, ambiguity of 
syntactic rules, ambiguity of selecting target language Words, 
and ambiguity of sentence pattern/ transformation patterns are 
reduced during translation. 
[0118] The PDF ?le has been exempli?ed as the ?le format 
of the source language in the exemplary embodiment of the 
present invention, and other types of electronic document 
?les having no markup tags in a like manner of the PDF ?le 
and including output information other than the PDF ?le are 
applicable to the present invention. Further, the XML/HTML 
?le has been exempli?ed for translation in the exemplary 
embodiment of the present invention, and other types of 
markup language ?les other than the XML/HTML ?le are 
usable. 
[0119] The above-described embodiments can be realiZed 
through a program for realiZing functions corresponding to 
the con?guration of the embodiments or a recording medium 
for recording the program in addition to through the above 
described device and/or method, Which is easily realiZed by a 
person skilled in the art. 
[0120] While this invention has been described in connec 
tion With What is presently considered to be practical exem 
plary embodiments, it is to be understood that the invention is 
not limited to the disclosed embodiments, but, on the con 
trary, is intended to cover various modi?cations and equiva 
lent arrangements included Within the spirit and scope of the 
appended claims. 

What is claimed is: 
1. A machine translating method for a source language 

PDF ?le in a machine translation device, the method com 
prising: 

extracting source language text from the source language 
PDF ?le; 
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restoring the source language text by combining a contex 
tually divided body paragraph in the source language 
text; and 

translating the restored source language text into target 
language text. 

2. The method of claim 1, Wherein 
the step of extracting includes: 
transforming the source language PDF ?le into an image; 
extracting ?rst source language text from the source lan 

guage PDF ?le image; 
extracting second source language text from the source 

language PDF ?le When the source language PDF ?le is 
an electronic document text ?le; and 

outputting the source language text by correcting an error 
through comparison of the ?rst source language text and 
the second source language text When the source lan 
guage PDF ?le is an electronic document text ?le. 

3. The method of claim 2, Wherein 
the step of outputting includes: 
selecting the ?rst source language text as the source lan 

guage text When the error is a character repetition error; 
and 

selecting the second source language text as the source 
language text When the error is not a character repetition 
error. 

4. The method of claim 1, Wherein 
the step of restoring includes: 
analyZing the source language text and classifying it into at 

least one text paragraph; 
classifying the at least one text paragraph into at least one 
body paragraph and at least one non-body paragraph; 

combining a numerical formula and the body paragraph 
that is provided before the numerical formula from the at 
least one body paragraph When the numerical formula is 
provided in the source language PDF ?le; 

determining Whether all body paragraphs including the 
body paragraph combined With the numerical formula 
are contextually separated; 

combining contextually separated body paragraphs When 
there are contextually separated body paragraphs; and 

restoring the source language text by rearranging the com 
bined body paragraph. 

5. The method of claim 4, Wherein 
the step of classifying into at least one body paragraph and 

at least one non-body paragraph includes 
classifying a text paragraph corresponding to a preface, a 

postface, a footnote, or a caption from among the at least 
one text paragraph into the at least one non-body para 
graph, and 

the step of classifying into at least one non-body paragraph 
includes: 

determining an upper text paragraph that digresses from 
the page layout of the source language PDF ?le as the 
preface; 

determining a loWer text paragraph that digresses from the 
page layout of the source language PDF ?le as the post 
face; 

determining a text paragraph that is identi?ed by a random 
line over the postface, Which is provided at the bottom of 
the page, and in Which a string start character is a sub 
script, to be the footnote; and 

determining a text paragraph that is provided beloW or 
above a ?gure or a table and that starts With a string for 
designating the ?gure or the table to be the caption. 
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6. The method of claim 4, wherein 
the step of determining includes: 
selecting a body paragraph that is not contextually sepa 

rated from among the at least one body paragraph based 
on font information and paragraph information; 

testing a paragraph of the body paragraph other than the 
body paragraph that is not contextually separated from 
among the at least one body paragraph, and extracting 
start and end information of the paragraph; and 

selecting the contextually separated body paragraph based 
on the start and end information. 

7. The method of claim 1, Wherein 
the step of translating includes: 
classifying the source language text into at least one sen 

tence and at least one Word included in the at least one 

sentence; 
generating a source language syntactic tree through a mor 
pheme analysis for the at least one sentence; 

transforming the source language syntactic tree into a tar 
get language syntactic tree by using translation knoWl 
edge and transformation patterns corresponding to the 
technical ?eld that corresponds to the source language 
PDF ?le; 

transforming the source language Vocabulary included in 
the at least one sentence into target language Vocabulary; 
and 

generating the target language text by arranging the target 
language Vocabulary based on the target language syn 
tactic tree. 

8. The method of claim 1, further comprising: 
generating a source language markup language ?le by rear 

ranging the restored source language text; and 
inserting the target language text other than the restored 

source language text into the source language markup 
language ?le to generate a target language markup lan 
guage ?le. 

9. A recording medium for recording a program for per 
forming the method disclosed in claim 1. 

10. A method for mechanically translating a source lan 
guage PDF ?le in a machine translation device, the method 
comprising: 

transforming the source language PDF ?le into an image 
by using print information of the source language PDF 
?le; 

extracting ?rst source language text from the resulting 
image; 

extracting second source language text from text informa 
tion of the source language PDF ?le When the source 
language PDF ?le is an electronic document text ?le; 

comparing the ?rst source language text and the second 
source language text and correcting the ?rst source lan 
guage text When the source language PDF ?le is an 
electronic document text ?le; and 

translating the ?rst source language text into target lan 
guage text. 

11. The method of claim 10, Wherein 
the step of correcting includes 
correcting a character of the ?rst source language text With 

a character of the second source language text When 
another character is generated according to the result of 
comparison betWeen the ?rst source language text and 
the second source language text and there is no repetition 
error at the character of the second source language text. 
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12. The method of claim 10, Wherein 
the step of translating includes: 
restoring the ?rst source language text by combining a 

paragraph that is separated by at least one of non-text, 
postface, preface, footnote, and caption from the ?rst 
source language text; and 

transforming the ?rst source language text into the target 
language text by using translation knoWledge and trans 
formation patterns speci?ed for the technical ?eld that 
corresponds to the source language PDF ?le. 

13. A method for mechanically translating a source lan 
guage PDF ?le in a machine translation device, the method 
comprising: 

extracting source language text and non-text from the 
source language PDF ?le; 

restoring the source language text by combining a contex 
tually separated paragraph from among the source lan 
guage text; 

generating a source language markup language ?le by rear 
ranging the restored source language text and the non 
text based on the contextual How of the source language 
PDF ?le; and 

generating a target language markup language ?le by trans 
lating the restored source language text into target lan 
guage text. 

14. The method of claim 13, Wherein 
the step of extracting comprises: 
extracting the source language text from the source lan 

guage PDF ?le through image transformation; and 
When the source language electronic document ?le is an 

electronic document text ?le, comparing the source lan 
guage text and the text that is extracted from text infor 
mation included in the source language PDF ?le, and 
correcting the source language text When an error occurs 
except a character repetition error of the text that is 
extracted from the text information. 

15. The method of claim 13, Wherein 
the step of restoring includes: 
analyZing the source language text, and classifying it into 

at least one text paragraph; 
classifying the at least one text paragraph into at least one 
body paragraph and at least one non-body paragraph; 

combining the body paragraph separated by the non-text 
from among the at least one body paragraph and at least 
one of the at least one non-body paragraph; and 

restoring the source language text by rearranging the com 
bined body paragraph. 

16. The method of claim 13, Wherein 
the step of translating into the target language text includes: 
transforming the source language text into a target lan 

guage syntactic tree by using a transformation pattern 
speci?ed for the technical ?eld that corresponds to the 
source language PDF ?le; 

transforming Vocabulary of the source language text into 
target language Vocabulary by using a translation dictio 
nary speci?ed for the technical ?eld that corresponds to 
the source language PDF ?le; and 

generating the target language text by arranging the target 
language Vocabulary based on the target language syn 
tactic tree. 


